Abstract-A model is developed to use marital history data from the U.S. Current Population Survey and mortality statistics from the federal registration system to estimate color differences in (a) the risk of widowhood among women in the working ages and (b) the cumulative duration of widowhood. Color differentials in mortality among married males are thereby translated into person-years of dependent survivorship among women, in anticipation of our later estimating average and cumulative lifetime income losses for the survivors. Initial results of this model, dealing with the demographic aspects of survivorship, are presented.
INTRODUCTION
Differences in mortality rates by race have been treated as indicators of racial differences in health conditions. As mortality rates have approached very low levels in recent decades, the interest in race differentials in mortality has waned in favor of a growing interest in morbidity and in behavioral consequences of morbidity found in measures of health care utilization, days of disability, sources of financing health care, and so on.
However, differentials by race may be interpreted somewhat differently when consequences of death for surviving family members are considered. This is especially the case when the size and composition of surviving families varies by race or color and where color differences in the risks of remarriage among spouses are found. Systematic color differences in these respects may foretell different expected remaining lifetimes with regard to durations of widowhood and orphanhood. In addition, there may well be color differences in the extent of loss of prospective income among survivors now adjusted to a new family size. The present study deals with color differences in the effects of premature death among married males upon the risk and duration of widowhood. Hence, this study is one component of the investigation of a large problem of social welfare: the effects of loss of life in the adult working years upon the remaining relatives in the household.
Sex differences in mortality rates by color are reflected in important differences in the age distributions of death as shown in Figure I . Some mortality differences are associated with differences in the age distributions of the living populations. But it is important to observe that nonwhites die off much more rapidly than whites in the productive years of life (Sutton, 1971 ). This is a difference in the pattern of mortality by sex and age for the two color groups which has important consequences for differentials in measures of dependency in the populations, as streams of earned income in families are disrupted by the premature deaths of "breadwinners." The disrupting effects create burdens in both the short run, for widows and paternally orphaned children, and the long run, for children as they move through the transition into adulthood (Farley, 1975; Schorr, 1966; Watts, 1975) .
The age-adjusted mortality rate for the nonwhite population in the United States is about one and one-half times the level Table Function) of the corresponding rate for the white population and has not shown any disproportional improvement in the period 1950 to 1969, balancing improvements during the 1950s with losses during the 1960s (V.S. National Center for Health Statistics, 1973, Table C ). The differentials by color appear to be most pronounced in the middle age groups, peaking at 30 to 34 years (Table 1) . Although it is the case that the nonwhite population is clearly disadvantaged as to mortality in relation to the white, it is important to note (a) that the largest differences in rates do not occur at the ages associated with the highest risks of death, and (b) that where the differentials are most pronounced, the presence of other family members dependent upon the earned income of those who are in the labor force is most common.
Lucy Malian has recently compared widows with divorcees as to their ages, the presence of children, and their relative economic well-being (Malian, 1975) . (Although her data do not tell us about the color differentials about which I am principally concerned, they do tell an important story regarding the widowhood experience in which a contrast between color groups occurs.)
Less than one-third of the widows under 60 in the V nited States in 1968 had children. Of those with children under 18, 20 percent had at least one child under age six, Malian reports. In contrast, about 60 percent of divorced women had children, and about 42 percent of those with children had at least one child under six. Yet divorced and widowed women are much more alike with regard to children when they are compared age for age since, not surprisingly, the widowed women under 60 are on the whole a much older population than the divorced.
As to living arrangements, Malian reports that both these younger widows and the divorced tend to live in their own households along with their dependent children, if any. And as to the economic side, widows with children appear to have a slight edge over divorced and separated women as to income (largely, it might be argued, attributable to Social Security survivor benefits paid for each child and, in some instances, if the mother were no more than marginally involved in the labor force, for the mother). Yet, the income levels of widows with children are substantially less, by and large, than those for "comparable" intact families in which the husband survived. Widows under 60 with children, according to Malian, had incomes of approximately $4,000 in 1971, whereas husband-wife families with children were at about the $12,000 level.
SCOPE OF THE PRESENT STUDY
The principal objective in the present study is to describe our research plan and initial findings as to the comparative risks of widowhood and relative durations of widowhood in the white and the nonwhite populations. It should be noted that, in this study, nonwhite is used as a proxy for the black population, as has been often the case in demographic work, for want of appropriate data to treat the black population apart from other races.
In order to investigate the aggregate effects of differential mortality by color upon survivors in the working ages, a model of a life process was constructed for females to carry them through the ages of 14 to 64. This procedure yielded estimates for the United States as to the frequency of widowhood by race and the duration of widowhood among the widowed.
As recently interpreted, cross-section data on widowhood in the population may be misleading, not only as to the risk of widowhood but as to the length of the experience of it a widow may expect before her status changes again. Differences in age distributions in the populations are only part of the problem. The comparisons made about the prevalance of, say, widowhood in one population in contrast to another are confounded not only by variations in age distributions but by differences, not at all readily apparent, in widowhood incidence patterns and, subsequently, by differences in duration of widowhood. Moreover, differences between the compared populations as to risks of marriage by specific ages, as to duration of marriage, as to the risks of divorce and remarriage, and as to their respective durations-all of which interact in fixing the risks of widowhood-make estimates of the widowhood experience for the purpose of cross-population comparison difficult and uncertain.
One approach to measuring differences between whites and nonwhites in their experience of widowhood is to expose synthetic populations to the color-specific risks of changes in marital status and to the risk of death across successive ages, for the purpose of extracting a distilled view of the cumulative lifetimes of women as they are apportioned among the various marital statuses. In this way, the likelihood that a woman will be widowed at a particular age, which is contingent upon her having been married previously and having continued to survive and to be married up to the age in question, can be computed. Similarly, cumulative lifetime durations of widowhood for women generally, or, more specifically, for those women who become widowed, can be estimated.
The intention in this research is to provide demographic measures of the consequences of the death of men for their surviving widows. In a later publication, I plan to provide estimates of paternal orphanhood and of the economic burden of survivorship. These initial demographic results for the population may stimulate discussion about the investment of resources in alternative health-improving strategies and about assessing race differentials in cross-generation burdens. The present work along with the later study of orphanhood and economic burden should provide evidence bearing on color differences as related to alternative social welfare policies.
METHODS AND PROCEDURES
This study focuses upon surviving immediate family members of married men who die. It is also assumed for the purposes of this argument that the period of life of principal concern is that of the working ages among women-the wivesthe period in which the loss of a "breadwinner" has different consequences from the loss of this same life were it to occur once a woman is in the retirement years. Clearly, the choice of a woman's age 65 as signaling the end of a life course of work-either in gainful employment or in marital support of a so-called breadwinner-is arbitrary. In any case, consideration of the post-65 experiences is set aside, and widowhood for a woman is defined in this report as beginning with the death of the husband and ending by remarriage, by death, or by the attainment of her 65th anniversary of birth.
The procedures for calculating average and cumulative surviving years of unremarried life for dependent persons are reasonably well known, having been used by actuaries and by Workman's Compensation attorneys to attempt to project intact family experiences if the event of premature death had not occurred (Miller and Hornseth, 1967 ; U.S. Bureau of the Census, 1974a; Jones, 1962) . What is required is the development of a model for the purposes of presenting the resultant average cumulative years of dependent survivorhood of the unremarried spouse.
Recent publications describing the construction of multiple increment-decrement tables (Schoen and Nelson, 1974; Schoen and Nelson, 1975; Schoen, 1975a; Schoen, 1975b; Hoern, 1975) provided the basic argument. The procedures outlined by Schoen, as developed for this study, treat the retrospectively reported marital status experience of females aged 14 through 75 in the American population included in the June 1971 Current Population Survey (CPS) (U.S. Bureau of the Census, 1971a). One additional set of data are mortality rates specific for marital status, race, sex, and age, which were constructed from 1960 rates by marital status adjusted to a 1970 base.
The first step in this approach is to calculate from the survey data the rates of movement among status classes of women at each age. These "transition" rates, which express the combined approximate risks of movement out of any marital status class i and the risk of movement to any other appropriate class i. are, along with mortality rates by color, age, and marital status, the basic ingredients introduced into the marital life status Table  2 , from which it can be seen that the size of the survey is not really adequate, in some cells at any rate, for the purposes of the rate estimation described above.
I found the remedy for the difficulty in the availability of marital history data in the survey. This permitted the construction of estimates of numbers of observations of women by color, by marital status, and by single years of age from their 14th through their 65th birthday, for the experience period beginning in July 1961 and ending June 1971, from the retrospective data reported in the June 1971 CPS by the female survivors at the survey date. Corresponding estimates of the frequency of the changes in marital status of the women by color in each offhe age intervals in each of the marital statuses were obtained, so as to permit the estimation of (a) mid-year populations for each of the ages in each of the marital status cells, and (b) central death rates for these cells.
Central death rates were taken to be approximately the computed values, sdx/sL x, taken from the 1970 life tables for the United States (U.S. National Center for Health Statistics, no date). Adjust-423 ments were made for marital status mortality differentials, and for underenurneration in the 1970 census. The rates were then smoothed in order to obtain rates by single-years-of-age corresponding to the data developed from the June 1971 CPS (see appendix).
Once the data requirements were satisfied, a double-decrement table was created for unmarried females. This yielded a single stationary population over all ages of interest against which the marital status multiple increment-decrement apparatus could be applied. Numbers of marital status transitions and the populations from which they came were removed from the constraints of the real world by introducing rates taken from the survey data into the marital life status process for the synthetic population. In any case, the survivors in the never-married population at each age were exposed to the risks of marriage and death; those marrying were exposed to the risks of divorce, widowhood, or death; those widowed and those divorced in each age were at risk of remarrying or dying during each age interval. The process, which began with a synthetic cohort at age 14 of size 100,000, continued among survivors at each age until age 65, which is treated as an absorption state (see p. 422).
DATA ANALYSIS
As can be seen in Table 3 , white women may expect to live on the average 8.6 years prior to marriage, to spend 35.9 years as a married person, 1.9 years as a divorcee, and 2.5 years of life as a widow, prior to retirement at age 65. Moreover, about 85 percent of white women attaining age 14 could be expected to survive to age 65; hence, the difference between the 51 years potentially available between the 14th and the 65th anniversaries of birth, on the one hand, and the 49.0 years, which is the sum of the numbers just given, is attributable to the loss of life-amounting to 2.1 years per person on the average-prior to the 65th birthday. Put somewhat differently, this means that white women are expected to have 8.6 years of single life on the average. Those who marry-some 97.0 percent of the initial group-will spend 37.1 years all told as a married person. If she divorces (the chances are roughly one in four that white married women will divorce-the table actually shows that the number ofdivorces corresponds to just over one quarter of the total number of women who ever marry), she may expect to spend 7.4 years as a divorcee, for every divorce she has. Finally, should she become a widow-and her chances of doing so, for married women' in the age range 14 to 65, are about I in 3-she is expected to spend 7.8 years as a widow prior to the conclusion of her lifetime up to age 65.
Nonwhite women, whose life chances are poorer than those of white women over the ages of interest in this study, may expect to live on the average 11.4 years as single women, 28.6 years married, 3.2 years divorced, and 3.8 years widowed. If we take into consideration only those immediately exposed to specific risks, the never-married condition remains, of course, unchanged at 11.4 years, the prospects of marriage are 92.9 in 100, and the duration of married life prior to age 65 is 30.8 years among those who marry before that age. The likelihood of divorce for ever-married nonwhite women is just over 1 in 3, and, if she divorces, she may expect to spend about 10.3 years in that state. The chances of becoming a widow among ever-married nonwhite women prior to age 65 are nearly one in two. And, should she become a widow, she can expect to spend 9.0 years in that status before her 65th birthday or before her own death if she does not survive to that anniversary.
Addressing the issue that is central to the underlying hypothesis of this paper, that the burden created by the death of husbands on the surviving widows is not directly revealed in the mortality rates taken by themselves, these statistics show that, in spite of the life chances of nonwhite women being less than those of white women in the ages of concern in this paper (47.0 years versus 49.0 years, respectively), the sex differentials in mortality for nonwhites are apparently large enough contrasted with those for whites to create a longer widowhood experience for the nonwhite woman, whether we consider the experience of the entire female synthetic cohorts or whether we look specifically at the prospects of widowhood among only those who marry. Table 4 provides estimated, cumulative, working lifetime person-years of life for women as widows and as divorced persons relative to the duration of married life. These results clearly show that (a) the widowhood experience among ever-married nonwhite women is nearly double that of white women, and (b) that the expected durations of the widowhood experience for both color groups are greater than are the corresponding expected durations in the divorced status. The Table 4 results, it should be noted, take into account the entire lifetime experience of ages 14 to 65 in both populations, regardless of the number of marriages, divorces, or widowings. Thus, in Tables 3 and 4 , the apparent discrepancy in the difference between the durations of widowhood and divorce for nonwhite women arises from the differences between the risks and dura- tions of these two marital conditions. In the aggregate, widowhood accounts for more of the nonwhite women's lifetime than does divorce. However, for those specific subpopulations who widow or divorce, the divorced spend more years in that marital status than do the widowed in their respective status. Table 5 compares the numbers of person-years of widowed life per 1,000 years of married life for five-year age groups and shows that the magnitude of the difference between whites and nonwhites in the cumulation of widowhood experience is much more pronounced at the younger ages (excepting the 14 to 19 age class) and that the difference declines dramatically with age, although the last difference shows nonwhites still have an 86 percent edge over white women in the duration of widowhood. It is noteworthy that, in spite of the truncation which occurs at the end 427 of the working life at age 65 in these data, numbers of years of widowed life rapidly and persistently increase up through the ages of 60 to 64.
SUMMARY AND CONCLUSIONS
A marital life status process is applied to national survey data from the United States along with mortality rates from the vital statistics system to estimate the effects of color differences in mortality of breadwinners among surviving family members. In the aggregate, nonwhite women have a much greater share of their working lifetimes given over to widowhood than do white women. This difference is particularly pronounced in the 20s and declines with age, although, even at the end of the working years of life, there is still a large white-nonwhite difference.
For both color groups, the risk of widowhood is greater than the risk of divorce. Source: See source for Table 3 .
Moreover, widowhood accounts for a larger share of the expected lifetime through the working years of life than does divorce, contrasting with public opinion which expresses concern over the growing numbers of married persons affected by divorce. The experience of women subject to specific risks, as the married are subject to widowhood, reveals parallel differences by color, although the outcomes are somewhat attenuated. Nonwhite women are at a clear and substantial disadvantage as measured by the effects of color differentials in mortality in that there are more frequent and longer periods of widowhood in the working years of life among nonwhite women than among white women.
APPENDIX

Estimating Mortality Among Women
Most of the data needed in this study were taken from survey sources. However, in order to estimate the risk of death among women by age, color, and marital status, national vital statistics data were required. Since the statistical detail needed for the study are not directly available, the following procedure was used in the preparation of these estimates. Examples which may illuminate the pro cedure are presented.
First, 1910 five-year central death rates were computed by assuming that they would approximate the ratio d%/ L% for each age, class, sex, and color as shown in the 1970 Life Tables for the United States (U.S. National Center for Health Statistics, no date). I adjusted these values for the effects of underenumeration by age, color, and sex using estimates published by the Census Bureau (U .S. Bureau of the Census, 1974b, Table 4 , "Adjusted, Sets Band D, 1970").
Then, since more current data were not available, I assumed that the risks of mortality among persons of each color, sex, and age would vary among marital status much as was the case in 1960, the last year for which marital status-specific mortality rates for such groups were available (U.S. National Center for Health Statistics, 1970) . With this assumption in hand, I computed the ratios of d%/L% for 1960 as estimates of the central death rates for each color and sex for each five-year age interval (U.S. National Center for Health Statistics, 1963) . Then, for each marital status, I computed the ratio of each central death rate specific for age, color, sex, and marital status to the corresponding age-color-sex rate for 1960. Finally, these ratios were used as multipliers against the corresponding 1970 adjusted rates previously described to obtain estimates of five-year rates specific for marital status in 1970.
The final results were converted into single-year-of-age rates by application of the Karup-King third-difference method (Shryock et al., 1971 ).
An example entailing the treatment of the age groups 20 to 24 and 40 to 44 for white widowed females follow 
A Note on National Vital Statistics Data and the Use of Survey Data
Locating data which are reasonably appropriate for the purposes of this study turned out to be somewhat difficult, and much of the work on this project to date has been devoted to this matter. Data on the risks of widowhood are not directly available in published national statistics. The vital statistics system does not inquire into this matter, and census/CPS data deal with the relevant topics only occasionally and then somewhat indirectly. Characteristics of divorces and even of marriages are incomplete insofar as the Marriage and Divorce Registration Areas and the data collection systems associated with them are incomplete in their coverage of the nation and are deficient in collecting data on color. In 1971, about 81 percent of the marriages in the United States are estimated to have occurred in the Marriage Registration Area, for which information on population characteristics is generally available, but, even for this share of all marriages, only 63 percent had color reported. For divorces, an even more deficient picture exists, with only 61 percent of the estimated divorces nationally occurring in the Divorce Registration Area and 75 percent of these reported with information on color. Thus, color identification on half the marriages and half of the divorces in the United States is not available in this source for 1971 (U.S. National Center for Health Statistics, 1975 , Tables I-I, 2-1,2-7, and pp. 4~8). Even in the matter of mortality itself, which has had fairly complete coverage in the Death Registration Area since the early 1930s, deaths by marital status are not regularly reported and have not been coded since 1960 (Armstrong, 1976) .
